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IN THE MILITARY DISTRICTS, GROUFS OF FORCES, AND IN THE NAVY
fTHE RED-RANNER FAR EASTERN MILITARY DISTRICT
Fhotagraphs by I. Yatsenko.

All of the following gualities are typical of each soldier
of the Independent Repair and Rebuilding Rattalion: a high
professionalism., a will to strive to faultlessly accomplish any
task, and individual initiative. The BRattalion is headed by
Colonel L. Grishchenko, Cavalier of the Order "For service to the
homeland in the Armed Forces of the USSRY in the Third Degree.

Battalion Commander L. Grishchenko and the Chief of
Statf of the Battalion, Captain V. Chebanenko, are
working on planning problems.
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The Deputy EBattalion Commander for the Technical Unit,
Captain V. Gor, tunes inspecting and testing equipment.

The Technical Diagnostic Station of the Battalion is
among the best in the District.
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Operational in a matter of minutes, soldiers from
Lieutenant A. Podkolzin’s Flatoon install the
production tent.




TO FULFILL THE COMMITMENTS WHICH HAVE BEEN ACCEFTED

The Flans which have been projected by our FParty in the
developent of the Soviet society for the present phase are
wonderftul. The most significant place in terms of the
implementation of plans belongs to the Twelfth Five-Year Flan,
which 1s the first of three bringing the twentieth century to a
close. The primary task of the Twelfth Five-Year Flan i to
increase the tempo and effectiveness of the development of the
economy through acceleration of progress in science and
engineering, intensive use of the developed production potential,
improvement of the system of control, improvement of the economic
system, and an elevation of the welfare of the Soviet people
through these measures. A wide circle of tasks are to bhe
undertaken simultaneously in the Five-Year Flan associated with
the improvement of the life of the Soviet people., connected with
the achievement of a dynamic development of all branches of the
national economy., and with the maintenance of the necessary level
of national defense preparedness.

An essential feature of the projected Flans is that the
growth of national income and products in all areas of the
production of material goods will immediately be derived because
of an increase in the productivity of labor. As a result of a
reduction in the consumption of materials, & conversion of this
economy into a decisive source of satisfaction of the
reguirements of the national economy is planned in terms of
supplementary material resources. The tasks of creating a
structural perestroika of the economy and concentration of
capital investment in the national economy in the directions that
are given priority. The basic point of emphasis will be on the
technical re-—-equipping and redesigning of existing enterprises.

The fulfillment of the Flans for the economic development of
the USSR and the use of all of the resources of our society for
further improvement of material production are the primary
conditions supporting the required level of national defense of
the USSR and of the combat capabilities of the Army and Navy.
The Soviet Armed Forces, created and led by the Farty of Lenin
are worthily carrying out their mission. Their powerful combat
potential, representing a sturdy blend of highly technical
equipment, mastery of military principles, and an unbreakable
maral spirit in the personnel., is based on the superiority of
socialism.

Significant and complex tasks were assigned to the Armed
Forces in the 1986 training year. The fulfillment of these
requires a great concentration of forces, a high degree of
organization, further improvement in the guality of work in all
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units, and assuredly following the course set by the Party for
reinforcing the emxacting and demanding nature of the methodolagy
for decisive elimination of deficiencies and omissions.

The main forces for the solution of assigned taskse are aimed
at the direct fulfillment of the requirements established by the
Central Committee of the Farty and by the Soviet Government with
respect to increasing vigilance and combat readiness, to the
capability of the troops and naval forces for definitely and
assuredly repulsing any attack of an agaressor and providing for
successful action in any conditions under which they may be
entangled in a war.

One of the most significant elements in the combat potential
of the Armed Forces is how they are technically equipped. The
Army and Maval Forces at the present time are armed with modern
models of weapons and technical equipment which possess a great
range and speed., a significant striking power, and high accuracy
for hitting the target. In developing these weapons, the latest
achievements in scientific and technical progress are widely
ueed, and, in the forefront, ou successes in the field of
nuclear physics. radio—-electronics. computer technology. and
other branches of science and technology are included. However,
weapons and military technology of themselves cannot provide
success in operations and in combat. It is necessary that those
serving in the military to whom these instruments are entrusted
have an excellent knowledge of them and be able to masterfully
use them, that they be able to take from any model of
contemporary weaponry everything that is built into its design
and make maximum use of its combat potential.

Rapid training on new types of weapons and combat materiel
is particularly emphasized. The solution of this task requires
timely training of the appropriate specialists and, first of all,
training of officers. 0Only by satistying these reguirements is
it possible to train detachments and crews, and to achieve the
correct and competent operation of new weapons. When planning
this work, our attention must not be distracted away from weapons
which were supplied to the ground troops and Mavy at an earlier
time.

Each weapon and all of the standard materiel should
continuously be kept in good working order and in full readiness
for use in combat. In order that this might be accomplished, in
the units, on ships, and in subunits it is necessary that
maintaining the weapons, storing them, and timely servicing of
them be stricly organized.

Fresently, in the Army and in the Navy the struqggle to
fulfill the Socialist obligation under the motto "We are
fulfilling the decision of the Twenty—-seventh Congress of the
KPS5S [Communist Farty of the Soviet Unionl, and we trustworthily
protect the achievements of Socialism" has been actively
developed. Competition has become an inseparable part of the
training process, and has taken organizational forms that have
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allowed the maximally effective use of each how of training to
intensively master the military materiel and weapons, to increase
the quality of the ground, air, and sea training. In the future
higher limits of combat readiness should be observed, and we
should struggle to master the associated specializations, and to
increase the classroom qualifications. In the ground, air, and
sea training of troops., as in the past, the main principle
continues to be to teach the troops what is necessary for war.
Therefore, the toremost attention of the commanders, political
workers, and of the engineers and technicians should be focused
on seeing to i1t that the personnel should be taught to master
pertectly the basic weapon and materiel they use. that they
should he able to effectively use them in battle, carefully keep
them in constant combat readiness., service them on a timelvy
basis, and give them repairs of the highest quality.

The successtul fulfillment of Socialist obligations by the
personnel of the Army and Navy promotes high creative activity on
the part of the soldier—innovators who have raised the technical
level through the developmerts which they have made. VYaluable
inventions and efficiency—-promotion suqggestions, have been put
into widespread use., which were aimed at increasing the combat
readiness of the units and ships., at the improvement of the
training equipment base., at the creation of highly eftective
training resources and of complicated training simulators, at the
acceleration and increase in the quality of the technical
servicing of military materiel, of periodic maintenance and
repaitr work, and at sconomy and care in the utilization of
material values and monies.

As experience teaches. the quantitative and, particularly,
the qualitative indices in the area of invention and efficiency
promotion., have increased significantly in those military
coliectives which have taken an active part in the inspection and
officers® competitive examinations "about the number produced and
a high degree of effectiveness of scientific and engineering
creative power". The preliminary results of the second phase of
the inspection and officers’ competitive examinations indicate
that the most favorable results were achieved by the Strateqgic
Rocket Troops, by the Military Air force., by the Navy, by the
Order of lLenin Moscow Military District, and by the Turkestan Red
Banner and other Districts, by the Group of Soviet Forces in
Germany, by the Baltic Fleet., which has twice received the Red
Banner, and by many units and repair enterprises of the central
subordination.

Army and MNavy innovators are successfully solving complex
and pressing problems. The recently concluded officers”
competitive examination on material for the manufacture of
targets used in small-arms practice serves to confirm this. The
material proposed by Lieutenant Colonel V. Chistyakov and A.
Adashevskiy, which is polyethylene reinforced with two metal
nets, withstood the tests and has been recommended for use in the
serial manufacturing of targets. The developers have been
amwarded the first prize in the amount of 2000 rubles.
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The Socialist competition for fulfillment of the decisions
of the Twenty—-seventh Congress of the KFSS is a logical
continuwation of the pre—-Congress stage in this expiring training
vear. All of that which is valuable and useful, which has
provided use with our past experience, should be used and
avwgmented in the new training vear. First of all this relates to
the orientation of the competition towards the achievement of
agood final results in the solution of military preparedness
tasks, 1n the improvement of the troops and Navy personnel, in
the increase in the effectiveness and guality of training and
service of the personnel, and in the succcessful accomplishment
ot the tasks which have been assigned by the Minister of Defense
of the USSR for the 1986 training vear.




THE ROUTE MARCHES OF THE FIVE-YEAR FLAN
TIRES ARE GOING TO WEAR LONGER

E. Nenakhov, Head of the Experimental Design Division of NII
[Scientiftic Research Institutel of the Tire Industry and Graduate
Engineer and M. Rekitar, Senior Dissertation Supetrvisor of NII of
the Tire Industry and Graduate Engineer

"o to expand the output of steel-belted radial tires
and new model super-—-heavy vehicle tivres ..."

From the Froject for the Basic Directions of Economic
and Social Development of the USSR from 1986-19%90 and
for the period up to the vear 2000

Increasing tire life or the operational durability of tires
reqguires accomplishing a whole series of technological tasks.
The development and optimization of tire design is aimed firstly
at the improvement of their operational characteristics for
various road and climactic conditions and operational regimes.
The developers are striving to increase the load capacity of
tires and concurrently to decrease their size and rotational
resistance. At the same time, an increase in durability is beinag
achieved, tires are being made more repairable, and they are
easier to manufacture.

At present, industry ie producing tires of two basic tvpes,
diagonal cord and radial tires. In the diagonal cord tire, the
threads of the cords in adjacent layers are crossed in pairs, and
there are an even number of lavers. In the tread area of the
tire, the casing is reinforced with a breaker of two or more
lavers of open—-weave textile cord (Also with crossed threads).
Under some types of operational conditions, the diagonal design
is preferable. Therefore, these continue to be produced and
improved. In this way, a tire has been developed which is 15%
lighter in weight, and is less subject to wear.

Radial tires are considered to completely fulfill present-
day needs. The threads in their cords are aligned in meridian or
radial directions. As a rule, there is a multi-lavered
reinforcing break of metal cords in the area of the tread. The
radially oriented threads in the cord tends to reduce the stress
in the corde, and, as a tresult, to reduce the number of layers in
the casing, cutting down on the weight of the tire. The presence
of a comparatively rigid breaker belt in conjunction with & thin-
sidewal led carcass makes it possible to achieve maximum pressure
of the tire on the roadway or ground and to reduce the slippage
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in the contact area, and, in this way. to reduce the wear on the
tread and the resistance to rolling. Additionally, by using
radial tires, traffic safety increases due to improvement of the
aripping quality, and fuel consumption is reduced by 3-5 %Z as a
result of reduction of the resistance to rolling. These merits
of radial tires have resulted basically in a constant growth of
the proportion of the general tire production which is made up by
them.

At the present time., radial tires with metal cord in the
breaker and fabric cord, preferrably of nylon, in the casing have
bequn to take the lead. Such tires have been developed for all
truckes and buses. It may be said that radial tires with metal
cord are the most etfective.

The majority of tires tor trucks have a universal tread
design. Bus tires have a more zerrated tread design, and, in
connection with this, the tread is deeper than in truck tires.

In recent years, the production of tubeless tires designed
primarily for use on improved surface roads has noticeably
increased. The Conversion to tubeless tires has resulted not
only in an economy of materials and a reduction in tire weight,
but also in an improvement in the reliability of tires. The
absence of friction between the casing and the tube reduces the
heat ageneration, resulting in less resistance to rolling.
Correspondingly, the vehicular fuel consumption is further
reduced.

The broad development of inter-city and especially
international trucking has stimulated the development of tires
with metal cords in both the breaker and carcass which exhibit a
high operational performarce and reliability under long-range
main—line highway conditions with maximum loads and at high
speeds.

For a further increase in the load-carrving capacity and a
reduction in the weight of tires, low-profile radial tires are
being developed. Use of these tires reduces the height of truck
beds or the level of bus floors without increasing the tire
pressure on the road. At present, low-profile tires have been
developed to replace dual-wheel tires on trailers and semi-
trailers behind KamAZ trucks. In this process. the weight of the
trailers is reduced by almost 190 kilograms. A low-profile
radial tire with a universal tread design which provides almost
the same operational performance for vehicles on hard-surtace
roads as under off-road conditions is being produced for
installation on a new trailer with increased load capacity and
also on the new agricultural truck, the KAZ-4540, and the trailer
behind it.
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A specizilw
developed low-prafile
tire with an improved
tread for cross-
country travel makes
it possible to
traverse very water-—
spoaked ground with
confidence with the
KAZ-4540, This tire
is also being tested
in several truck
models from the Ural
Motor Vehicle Plant.

(1) Low-profile tires
for the agricultural
truck, the EAZ with
attached trailer,
deliver almost the
same performance for
the rig whether
travelling off-road
or on paved troads.

(2) Special wide-
profile tires have
been developed for
the KamARZ all-wheel
drive truck.

{3) Tires specially
designed for long-
range operation at
high speeds have been
built for inter—-city
transport in MAZ
trucks.




The worlk on improvement of tires for vehicles from the kEamsk
Motor VYehicle Flant is continuing, with consideration of the
specific requirements imposed by the conditions under which they
are operated. So, for the main—-line truchk rigs, the KamAlZ, a
tire with increased load capacity and treduced proclivity for
tread wear has been developed, while, for dump trucks, the
development of a tire with a universal tread design is being
completed.

The Minsk dump trucks have received a new tire with a 10
percent higher load capacity, which was achieved without reducing
the life of the tire.

Experience in operating dump trucks produced by the
Fremenchug Motor Vehicle Flant in gquarries and on construction
sites. and also on the BAMa [Ravkalo-Amuy Main-line Railroadl has
resulted in the development of the so-—called gquarry tread desian.

The development of new reqions of the country, the
construction of main gas lines, the laying of electric
transmission lines, and the accomplishment of other large scale
operations involve hauling loads under varied road conditions and
in cross—country hauling require a wider use of all-wheel drive
vehicles. Therefore, a great deal of attention is being directed
towards the development., production, and introduction into use of
special tires for machines meant for particular operational

conditions. Moreover, both standard tread and wide-tread tires,
with pressure regulatable while in operation and designed for
1650 to 9000 kilogram loads. also belong in this cateqory. There

are a number of specific requirements imposed on off-road tires.
They should put a small specific gravity on the aground, possess
high traction qualities on soft ground, etc.

(4) Production of a tubeless tire for the 180-ton BelAZ
dump truck has been mastered. This has notably reduced
the weight ot the truck.
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In the development of tires with controllable pressure,
consideration was given to the fact that the tire's adhesion to
softt ground depends not only on the area of contact., but also on
the form of the tire tread cleats and how they are distributed on
the surface. The cleats should not shear the ground. and their
configuwation shouwld leave a self—-cleaning imprint in the ground.
Use of tires with regulatable air pressure has made it possible
to drive on roads which earlier were impassable for wheeled
vehicles.

As part of the long-range increase in tbhe operational
capacities of tires with regulatable air pressure, radial tires
with regulatable air presswe have been developed, and production
ot them bas begun.

Tread patterng of tires with
requl atable pressure @ and
wide—-prafile (6. (With the same
load capacity) with a larger
area of contact with the ground
under normal pressure than in
standard tires ® equal to 1.7
and 2.8 times higher, and, with
lowered pressure, 3.5 and 5.5
times less than normal.
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It should be observed that an increase in the rigidity of
the tread surtace of the tire does not result in an increase in
the rigidity of the tire as a whole. A casing with parallel
positioning of the threads of the cord and with a reduction of
the number of lavers of cord, is significantly more pliant than
the casing of a diagonal cord tire. This is why there is a large
area of contact with the ground in radial tires with regulatable
pressure, and, as a result, there is a more even distribution of
pressure on the supporting surface under the tire. This
increases not only the wear resistance of the tire, but also the
gripping power of the tire on the supporting surtface. As a
result, the cross—country performance and reliability of the tire
are enhanced.

Testing has shown that vehicles with such tires when moving
at low air pressure may be driven more than 1.5 times faster.
When using these new tires on asphalt surface roads, there are
significantly less vibrations in the driver’s seat than with
conventional tires. The labor involved in mounting and
demounting such tires is considerably less.

All of the tvypes of tires discussed above have been
developed for mounting on toroid rims without the lock ring used
with split—-rim truck tires. This has resulted in an almost 20
percent reduction of the weight of the tire, and it has reduced
the labor in mounting and demounting these tires by one half.

When improving the design of tires, consideration is given
to the possibility of recapping them dwing the time of their
operational lite, i1.e., to their repairability. For example,
replacinag the worn out tread area extends the life of 6-7 million
casings annually. PMoreover, there is room for improvement in
this solution itself. Use of the existing technology results in
a great waste of materials, and recapped tires do not balance
well. At present, only diagonal cord tires are recapped.

During the cuwrent Five-Yeatr—Flan, there was carried out a
series of scientific research efforts on the development of
rubber +or the tire industry solely on the basis of our native
synthetic rubbers ((Without use of any pure natural rubber). The
experiments have indicated that such tires are equal in merit to
pure natuwal rubber tires in terms of their operational
performance (Including operation in a range of temperatures from
a plus 355 degrees to minus 60 degrees Centigrade) and their
resistance to puncture and cutting. Using exclusively synthetic
rubber to produce tires with regulatable air pressure has enabled
almost a doubling of the standard for guaranteed mileage for
several tyvpes of tires, while at the same time the speed at which
they were operated was raised by 25 percent. The guaranteed
storage life for such tires has been doubled as well.

The specialization in tire production in the plants has been
improved, and gquality control of production has been established.
On the basis of the scientific research and experimental desian
work, new construction materials have been introduced into the
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industry, resulting in an increase in the technological level of
production and a reduction in the labor in production.

0f course, all achievements in the design and production of
tires may be completely effective only when there is a steady
increase in the improvement of tire operational use.
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THE ACHIEVEMENT OF SCIENTIFIC ANMD ENGINEERING FROGRESS IN ACTUAL
FRACTICE (SEE TEKHNIEA I VOORUZHENIYE (ENGINEERING AND WEAPONS) .
NO. 2, 1986, FOR THE INITIAL ARTICLE ON THIS SUBJECT)

THE RESULTS OF THE SEARCH
B AN TR
Ye. Fateyul

The scientific advancement that is occuring is univerecsally
known. Military materiel is systematically and continuously
advancing in the state-—of—-the—-art. There is also a tendency in
the present phase of development to use both advanced design
solutions and the latest tyvpes of materials. From the point of
view of the military repairman. this means that the parts list of
the repair resources is constantly changing (Fregquently it is
also expanding), and the technology is becoming more complex.
And in order to be able to accept a new machine tor repair
tomorrow, one must be prepared for it today. One must not only
know its design and the unigue features of the improved
operations accomplished in the machine, but also the appropriate
means of developing the production system ftor it. The latter
problem is frequently associated with the introduction ot new
technology, machine tools, and special equipment.

In essence, in any production system similar problems must
be solved when a new type of production is being developed. But
there ice one fundamental difference in a military repair
enterprise (0r a repair unit). Even in peace time, the time
frame for the rebuilding of a new system of parts as a rule is
established rigidly., and, moreover. no relaxing of requirements
whatever with respect to the quality of repair are allowed.
Military materiel must be ready for combat.

The conversation in the office of Colonel N. Favlov, Chie+
of the Repair Enterprise was on this subject. This statf of
Communist workers has consistently held a leading position in the
socialist competition between associated enterprises for many
vears. It suffices to say that in the current Five-Year~-Flan the
unit has three times been awarded the Red Banner of the Tsk KPSS
fCentral Committee of the Communist Party of the Soviet Unionl,
of the Soviet of Ministers of the USSR, of the VTs8FS [All Union
Central Soviet of Frofessional Unionsl and of the VLKSM [All
Union Lenin Communist Union of Youthl.

The Chief Engineer of the enterprise, participating in the
conversation, observed that the introduction of new technology
opens principally new possibilities in repair operations.
Moreover, it is desirable today to ask not only about the
restoration of the service life of materiel, but also about
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increases in the time periods between repairs (In contrast to
established ones), i+ not for the machine as a whole., at least
for individual components of the machine. Advanced methods of
processing materiale permits a significant increacse in the
durability of the parts., in their resistance to fatique., and to
provide the best protection for the processes of cortrosion and
rust. It 18 important to become very tamiliar with these
technigues, and constantly expand their area of use. It is
praecisely from these concepte that we expeditiously set out to
develop a separate area completely outfitted with new equipment
for the rebuilding of parts.

eeu"The Metallic Coating Area” ie a sign hanging above one
ot the doors on the around floor of the Galvanizing Shop.

The Chief Engineer recalls with a smile: "We didnt take
over that area on schedule without a struggle. The galvanizers
persistently argued that there was ng possibility of making room
for the Area. bBut the most important fact was that they
considered that no one should enjoy any luxuwry, i.e.. to separate
out a special facility for separate models of technological
equipment. Now all bhave become convinced that the conflict was a
waste of time. Not a single unit can get by without using that
area todavy. e observe that the name of the area todavy does not
completely reflect the nature of the operations pertormed in it
in s0 far as there is equipment concentrated here which is not
only for metal coating.

The Area occupies three relatively spacious rooms. A laser
system ie situated in one of them. It ig intended for surtface
hardening of metal parts which operate in heavy-duty regimes.

The operating principle of the system is based on the capacities
of the laser beam to practically instanecusly heat metal in a
small area (A4 spot 4-5 mm in diameter) to a very high temperature
and above the temperature at which a phased transformation of
steel takes place. ptloreover, the metal is heated to a very
shallow depth, and immediately cools down as a result of the
natural temperature exchange in the basic mass of the part. On
the surface a thin layer (0O.1-0.2 mm) is formed which has a fine-
grain structure. The part processed in this way is moved around
in such a way that the spot formed with each "shot"” of the laser
covers another untouched spot, and, as a result, an uninterrupted
stretch of hardened metal is formed which possesses an increased
resistance to wear.

The operational life of the part after such processing is
lengthened 2-3 times. It 1is desireble to subject the bevels of
valves of internal combustion engines to hardening., as well as
the saddle o+ valves of the cut-~off fittings of hydraulic and
pneumatic cams on cam shafts and other similar parts. But it is
especially useful to barden the working suwface of cutting
instruments and the dies and plunger dies of presses. The
durability of the tool is increased, and the accuracy and

precision of tooling the part are improved.
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A "Evant 16" was recently installed at the enterprise, and
the economic impact of its introduction amounts to around 4000
rubles per vear.

The eqguipment for a "Bulat 3T installation is situated in
the second room. We will discuss this in some detail since some
enterprises have such equipment, and i1ts introduction foretells
ot signifticant advancements.

The "Rulat 27" installation (The Tallin "Dvigatel™" Flant
produces i1t) is designed for surtace hardening of metal parts up
to J300 am long and up to 130 mm wide. The hardening is
accomplished by depositing a very thin layer ot nitride,
carbonitride or oxide of titanium, molvbdenum, or zirconium on
the suwrtace of the metal, depending on what kind of metal is
being used as an electrode.

The external base of the unit is reminiscent of one of the
exhibite of the "Hosmos' Favilion at the VDMEh [Exhibit of
Achievements in the National Economyld of the USSR which displaved
a large sparkling nickel spherical chamber with round
illuminators. When the svystem is twned on, a multi-colored
luminescence pours out.

The part being processed, an anode, is fastened inside the
chamber in a special holder. AN electrode-evaporator serves as a
cathode. A powerful pump develops a high vacuum (ldfuﬁmercury
column}. Then a very small quantity of nitrogen is let into the
chamber <(The process is called "inleaking of nitride), and the
part is heated up to temperatures of 400-500 dearees centiagrade
depending on what kind of metal or alloy it is made of. After
that, a high voltage is put on the electrodes, and a glow
discharge arises during which metal particles., evaporating from
the cathode, chemically interact with nitride pairs. They are
then deposited on the part. The thickness of the deposited laver
fluctuates +trom two to 20 micrometers. From & practical point of
view, neither the configuration of the part nor the smoothness of
the surtace change, and vet the part takes on a new quality.

It was sugoested that we try to grind off the surface which
had been developed by this process. We tried with fine emory
paper, both the drvy and the wet type, with no results. The
mirror—-finish gold—-colored suwface was not in the least altered.
A needle file just slips off of this suwrface. Such a hardness of
the reinforced layer is, by the way, only a suface hardness, and
the property of the basic metal does not change. Moreover .,
neither does 1t lose its strength. In this way, the "Rulat 37"
laser installation may be especially effectively used for the
processing of a cutting tool (The service life of this tool
between grindings is increased by 3—-4 times)., for the hardening
of dies and plunger dies of presses, as well as for parts which
are subjected to excessive wear.

The most spacious room of the area is designated t+or the
restoration of parts by depositinag of powder coatings. Here two
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universal lathe tools have been installed. One 1s for
preliminary preparation o+ the parts, and a UPU-3 [Expansion
unknownl device is installed on the second system. Additionally,
the work stations at which the restoration is carried out by the
method ot metalic coating of aluminum and iron parts are also
properly cutfitted.

It is well known that one of the typical defects, which
arise during operation of the Type A0 electric motor., develops in
the bearing plates and in the hubs, pullevs, and similar aluminom
parts ot fans. The under surface of the bearing wears out as a
result of which the support of the bearing is wealened. The
traditional way of restoring such parts is well known, i.e.,
drilling out the bearing. and installing (Usually pressing) a
replacement sleeve with subsequent reaming ot it to the requitred
dimensions. This i1 not complex, but 1t 18 difficult. It is
more expedient., as the people here have found out, to restore the
worn inside surface of the bearing by means ot gas plasma
deposits of an aluminum alloy with the MGIZ-65 system. The
installation is extremely eimple 1n that, in essence, 1t is a
common acetvlene torch equipped with a device which feeds a two-
milimeter wire of AMG-6 alloy into the flame. The wire melts,
and particles of the metal are deposited on the worn surface of
the bearing. After a laver of the desired thickness i1s
developed. the bearing sleeve i1s bored out to a specific
dimension. The i1nstallation may also be used to weld up cracks,
pits, chip-outs, and similar detects on parts made of aluminum
allovy.

Another special burner, the GM—-1 (Developed by the UNII
LAall—union Scientific Research Institutel "Avtogenmash®
fExpansion unknownl, Moscow. permits the restoration of worn out
steel and iron parts by melting self—-fluxing powder compositions.
For steel., powder of the brands SE-2., SR-3, and SR-43 and for
iron, brands NFCh—-1, NMFCh-2, and NFCh—-4 (The Scientific
Froduction Association "Tulachermet” LTula Ferrous Metalluravy
institutel’r manufactures this device. The powder is sprinkled in
a cvlindrical feeder installed directly on the burner, and it is
fed into the area of the oxvacetvlene qgas flame with an ejection
influx., Melted particles of powder coming into contact with the
surface being treated form a hard coating, the hardness of which,
depending on the brand of the composition used. amounts to 30 to
58 5 The coated part is then ground to the requited
operational dimensions. By this method the cross—-shaftts of
universal joints, semi-axles, and collars also are rebuilt.

Flasma spray coating of metal powders is used not only in
rebuilding worn out parts (sleeves, shafts, pins, etc.), but also
to increase the wear resistance of working suwwfaces of newly
manufactured parts, for example, the lugs and collars for the
FrAaZ-214 motor vehicle.

A mixture of argon and nitrogen is used as the plasma-—
farming gas in the UPU-3 plasma jet spraver (The Rzhevka Electro-—
mechanical Plant produces this devicel)l. The PN35T45 and FNE51-
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015 brand Fowders ("Tulachermet" is the supplier) are used for
spraving steel parts. The particles af powder, falling inteo the
plasma stream, not only instantaneocusly melt, but also take on a
very high speed of movement as a result of which they penetrate
the surface being rebuilt and are united together. The coating
which 1s thus formed is easily aground and possesses a high deqgree
ot wear resistance and reliably retains lubrication. The bacsic
metal o+ the part does not undergo any structural changes from &
practical point ot view.

"The retal—-Coating Area"” to a certain extent is experimental
in nature. NMNew technologies are being tried here, and there is
equipment here which is not in production use. At the same time,
as we have already discussed, the mission of the area is not
limited by this experimental work. The Area is actively engaqged
in on—-qoing production, But the advanced equipment i1s used to a
tair extent i1n other shops as well. Moreover., various models of
plasma devices are in rather widespread use.

S0, in the repair of air lines., ventilating fan impellers.
parts incorporating housings, and other parts constructed of
alloys having aluminum or copper at their base. as well as for
welding of small parts of thegse alloys, the UFS5-301 welding
device 1s used. It 1s used to eliminate cracks and perforations,
and to coat worn—out surfaces. The productivity of labor rose
2.5 times with the shifting over to plasma welding ftrom
soldering., and the quality of the bonds was significantly
improved. i

It i the natuwre of the production svstem of the metal-
consuming enterprise that it often ie necessary to reconfiqure or
conpletely manufacture anew the parts of a number of units of
machines that are being rebuilt. With sheet—-metal lavout and
pattern cutting in sheet steel., the AFR-403 plasma cutting device
has turned in a qgood performance, and it permits cutting ferrous
metale at a rate twice as fast as an oxvacetylene cutting torch.
The edgese formed are more even, and the structure of the metal is
changed less with the use of this device. Nonferrous metals may
be cut in patterns also. And the machine has yet another
substantive merit. When the device is used as a working heat-
trancsfer agent. common compressed air is used in it., and the need
for oxvgen and a gas flame is eliminated.

FPeople are widely familiar with the automatic gas-—cutting
device of the tvpe like the AS5h which is used for cutting
fuqures out of sheet steel. The distinction of the suspended
plano-photocopying machine (Model P E-2-4F-2 manufactured by the
Kirovokansk Flant "AVTOGENMASHh'") 1s first of all that it is
aquipped with four cutters. Additionally, for this machine a
gauge is not necessary, and neither is a magnetic head needed.
The device '"reads" a standard drawing, and, carries out the
pattern cutting according to it, simultaneously outputting four
articles in one operation.
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Many parts., i1ncluding all o+ the associated fasteners, are
subiectecd to a galvanizing process. As ie known, the quality ot
the galvanizing coating to a large extent depends upon how
thoroughly the parts have been cleaned of dirt and dgrease. To
this end., at the Enterprise The UZV [Expansion unknownl ultra-—
zsound cleaning device is used. Farticles of dirt are removed
from the parts by means of a cavitation which develops on the
edae. the surtace being rebuilt is sealed, and in this process
even the smallest particles of powder are cleaned away. The
introduction of such a technology has permitted not only an
increase 1in the quality of the manutactured parts. but also 1t
has substantly reduced the lenath of the manufacturing process.

And again., along with a simultaneous increase in quality,
the productivity of labor on such a tedious operation as the
removal of the seam from stamped thin-profile industrial rubber
parts (Gaskets, o0il seals., packing rings and other parts with
diameters up to 25 mm! has increased more than three times. The
productiaon of a broad assortment ot these items has been
established for our enterpricee. The removal operation is carried
out on an NMJUO-6 device (Froduced by the Omsk Scientific
Froduction Association, "Neftekhimavtomatika" C[Expansion
unknown 1) . The parts along with tiny metal needles are dropped
into a chamber where they are frozen with ligquid nitrogen to a
temperature at which the rubber takes on a gquality of
brittleness. A special device creates a rotating magnetic field
which attracts the needles to follow it. Fine membranes of
rubber are struck by the needles and broken off of the parts, and
the parts are rapidly and completely cleared of these seams.

Up until the present, we have discussed for the most part
those successes in quality control which result in advanced
technologies. But how are things going with respect to economy
in production™” The problem of economy for any enterprise., and
all the more +or a self-supporting enterprise is by no means
easily laid to rest. The introduction of new technology is
connected as a rule with invention and new eguipment. Do such
outlavs justify themselves? Experience has definitely contirmed
that they do. They pay tor themselves with interest. Following
are only a +ew examples.

The introduction of a laser—hardening technology of a hard
alloy tonol (At the "kvant 16" ingtallation) has vielded a 19,000
ruble economy effect, and from the introduction of metal workers”®
equipment {for processing parts made of sheet metal (It consists
of a sheet—-bending machine and angular., guillotine., grooving, and
compass shears), savings aof 27,100 rubles. The device for the
removal of seams from industrial rubber parts brings in an annual
economy of around 3,500 rubles. and the suspended plano gas-—
cutting machine saves 7,000 rubles. The tool for testing
internal diameters of rubber parts saves more than 11 thousand
rubles, The total economical etfect of the introduction of new
technological equipment for only four vears of the Five Year Flan
consists of around 0.25 million rubles. Moreover, it is
important to emphasize that the mastery ot the operation of such
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equipment amounts to only a part of the entivre complex of
enterprises for the introduction of scientifically organized
labor at the enterprise (See the following data. Durinag the
vears of the Five Year Flan, there have been introduced more than
450 1nnovations through the NOT [Scientiftic organization of the
workl system’ the economic result exceeded the edpenditures on
the introduction of new equipment and on processingsd and 233
persons were conditionally removed from the ranks o+ those

working in the basic production praocess).

4 large part of the equipment is introduced on the basis of
centralized procuremaent through requests presented by the
Enterprise. But many are obtained through initiative. In any
situation, 1t is extremely important to receive timely and
satisfactorily complete information about the innovations 1n the
most varied branches of industry. “and here 1t should be
mentioned that, althouagh the Enterprise is dislocated in the
vicinity of Moscow., its association with the VDMER [The Exhibit
of Achievements of the Feople’s Economyl of the USSH 1s
matntained constant. Among the innovations introduced recently.,
an example is the device for vremoving the seam from industrial
rubber products, the vibrating—tinishing semi-automatic device,
the FY-1030, a programmed-control manipul ator (Model 760%5) tor
avwtomating press operations, a device for testing the internal
diameter of reinforced gaskets, and elevatable shelving for
storaqge of tasteners and other items.
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OFERATIONS UNDER MOUNTAINOUS CONDITIONS

Colonel L. Migunov and HMajor V. 0l shanskiy, Our special

correspondents

We wilt comply with the Decisions of the Twenty

Seventh Congress of the Communist Farty of the Soviet

Union, and we will dependably deftend the achievements

of Socialism!

fhe heavy machine is halted at a turn in the narrow mountain
road. A minute later, the upper engine begins to operate. The

boom of the excavator, having gently raised a little, made a
sweeping arc, and, with the bucket, came to bear against the foot

ot the bank. On the adjacent area, moving to the sharp command

L A

-

To operate at a passing point on a natrrow mountain
road, frequently it is possible, when one has been able
to only dig out an area from a cliff, to break up the
rock beforehand with small explosive charges.
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ot an officer, trocps mark off the locations of future dynamite
holes. and the compressor station team turns on the pneumatic
drilles. The foreman of the detail checks on the activity with a
stopwatch with respect to compliance with the standards. Thetre
1s no commotion, no hurtving., and no unfortunate consequence —-
the standard was met "excellently".

As 15 well known, successes do not occur of themselves. The
apparent ease with which Lieutenant Colonel Yu. kErasutskiv's
subordinants proceed 1s the result of the concentrated work of
the commander, of the political workers., the engineers and
technicians, and all of the personnel of the Engineer-Sapper
Hattalion.

The distinctive conditions found in the high mountains
leaves their imprint on the combat training and daily life of the
soldier—-sappers. The inadequacy of oxygen, shatrp drops in
temperature, and the practically impassable off-road terrain all
make operations and the provision of engineer support critically
difficult. So, at the training sessions of the units of the
Hattalion, i1t is necessary to break traffic routes, widen roads,
facilitate crossings over rivers, dry gulches, and rock cliffs,
and to construct inlets and exits more often than it is necessary
to do such things under normal tertrain conditions. Motreover,
when accomplishing many tasks of the unit., sometimes individual
crews operate at a considerable distance from each other.

This results in more strict requirements on each team and
crew and on esach soldier. Actually the general success depends
upon accurate work on the part of each unit of the chain which
reaches ovetr the ravines and passes.

With consideration for these distinctive characteristics, in
the Battalion an entire process of combat and political training
i being developed. A particular significance is given to the
completion of vouthful development, to the qualitative training
of specialists, to the uncompromising growth of theit
professional excellence, and to the assured development in the
personnel of several associated specializations. A great deal of
attention is being directed to psychological training and to the
physscal toughening of the troops.

In order to master & new specialization, we beqin with the
first days of service. An experienced instructor is appointed
for each young soldier.

As practical experience has taught, the contribution of a
comrade equal in title but more experienced is very effective,
and it facilitates qualitative training of specialists in short
time periods. A similar system of patronage allows the use of
the maximum time period for training and, in particular, hours
put in on the materiel when it is beinq serviced. The on—-the-
job-training instructor demonstrates how to accomplish any
operation better and more quickly. It is worthwhile in this
process that technical servicing problems, as a rule, are tied in
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with themes ot planned class technical training activities
carried out on the previous dav.

Other tyvpes uf work directed towards the deepening of
epecialired knowledoe is widely practiced. fFor example,
competitions +or the title of the best soldier in one’s
specialization. technical conferences on the exchange of
knowledqge qained from experience about technical advancements,
and exercises engaged in by technical circles of troops proceed
with great benefit and interest. Specialists of the services
actively assist 1n organizing and conducting these activities.

The role of the officers in the control of the professional
training of the troops is not limited only to participation in
similar measures. For example, the Chief of Vehicle Service of
the Battalion, Lieutenant D. Chikhladze., often carries out
exercicses himseld with the driverse. The yvoung troops are the
subiect of his special care. Not sparing the time, again and
again he disects each complex problem with them. He discovers to
what depth they now understand the design of a given svystem and
whether they have come to grips with every special aspect of the
operation of their vehicles. The lieutenant has driven thousands
of kilometers on the route of the testing grounds and on mountain
roads, working out the techniques of controlling a vehicle in
actual practice with those under his charge.

A particular emphasis is placed in the Rattalion on
developing in the troops the special skills involved in the work
under the actual conditions of the locality. The lavout of the
equipment park is completely appropriate for the needs of the
driving course, and it incorporates all elements necessary for
inetruction in the conduct of a march in the mountains. Sharp
inclines, downgrades. rock slides, and deep ravines are only some
of the obstacles confronted in the layout.

In order to constantly control the activities of the
trainees (In the mountains, even from tho supervisor’s
observation tower, one can not see all of the exercicses), all of
the obstacles are equipped with information-return devices. The
signals arrive from the transmitters at the supervisor’s panel,
and each error is noted.

In driver training, an emphasis is placed on the preciseness
with which movements are carried out, even at the expense of the
speed at which they are accomplished. Refore they are allowed to
begin driving in columns, troops should have completely mastered
diriving in limited passageways and handling a vehicle on
protracted uphill and downhill movements and sharp turns, be able
to control the machine smoothly on hillsides, etc. Such skills
are particularly important for the future mechanic-drivers of
heavy and oversize road-building and earth moving equipment and
mechanized bridges.
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i passageway has been made in & rocky barrier. Gradinag work
has begun on the bed of the future road.

Actually, such eguipment on a narrow mountain road
frequently takes up three quarters of the roadbed. And under
such tiaght conditions the crew must complete the assigned task
quickly and accuratelvy. Therefore, in the training of grader
operators and the mechanic—drivers aof route clearers and other
materiel in the equipment park, locations are chosen which are
characteristic of mountain localities as far as terrain features
are concerned. The troops master the control of vehicles working
on fissuwred cliff rocks, moving dirt on hillsides and slopes. and
laving bridges on uneven rock suwfaces.

In the Rattalion, particular attention is given to the
development of psychological stability during exercises under
mountainous conditions. First of all, the voung soldier is
taught to overcome the natural feeling of fear which occasionally
gives birth to a lack of confidence when driving vehicles and
operating them. This is achieved through many training exercises
conducted under dangerous circumstances. It is important that
there be almost a complete interface of the man and the machine,
i.e., the coldier be taught to feel the operation of each
component or unit of the machine. At the same time, this
confidence should not develop into its own form of self reliance
and disregard for danger. The mountains do not excuse
carelessl ess. Sometimes even the slightest mistake may lead to
an irreparable consequence. Therefore, in the Battalion an
attempt is made to develop a feeling of confidence in the troaops,
on the one hand, and. on the other, a constant sense of
precaution.
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In the Battalion, the techniqgue of simulation 1s used in the
exercises to approximate actual combat conditions. To create a
detinite tactical environment, typical points of activity in the
combat setting are provided. Upon the command of the supervisor
of the exercise, smoke generators and package charges are set
oft. and barrage stripe are ignited from the control panel.

However, experience has shown that i1n order to prepare a
person for exercises in the mountains, it is not enocugh to teach
him only the movements of control of the materiel. Here at times
it i necessary +or the crews to operate under conditions when
the trainee must make the decision himself, and he cannot count
on quickly being helped by repair personnel when there has been
an accident. Therefore, in the Hattalion., there is no bemoaning
time spent in training all of the troops to act on their own and
with confidence in the most uwunexpected and complex situations.

Each sapper should be an esxcellent marksman, be proficient
in the basic aspecte of mountain training. be well acguainted
with the loca2l conditions, and be able to determine where the
closest construction materials necessary to accomplish his
missicon are located and how to obtain them.

At specially equipped training points, the crews learn how
to use devices for increasing cross—country performance of the
materiel in the mountains, equipment {for evacuating casualties
and damaged equipment. They learn how to rapidly make and
reliably set a stay., and how to correctly design and secure a
hlock and tackle to pull out vehicles that are stuck. The
mechanic—drivers are taught the methods of pulling & vehicle out
by ite own power and of using a track strip using materials at
hand.

A areat deal of time is allotted to the servicing of the
components and units of the transmissions and runinng gears.
Simple simul ator—trainers are made by innovators in the training
classes of the companies. The troops, learning on these, develop
their initial skills in controlling main clutches or linkages,
planetary and side-clutch steering mechanisms, other main
steering mechanisms, and in tightening caterpillar—-type treads.

AN appropriate training site equipped with the necessary
tools, devices, literature, and posters i1s also provided at the
vehicle park for instruction of the troops.

One of the Socialist obligations of the personnel is the
mandatory mastery of a related skill., A recent training exercise
illustrates the value of the interchangeability of skills when
operating under mountainous conditions.

A campany commanded by Captain A. Vostrikov was faced with
making a march of many kilometers at a significant height above
sea level along a difficult route, and, then, to build a road
within a short time period. Relieving each other at the controls
of the heavy equipment, the sappers maintained a fast tempo
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throughout the entive march. The unit arrived at the assigned
area at the designated time. and
aquickly began building the road.
It was necessary to operate under
extremely difficult conditions.
The paucity of oxygen at altitudes
above 2,000 meters, where the
engines of the vehicles overheat
and lose their power, also
affected the working efficiency of
the people.

However, the equipment
operated tor 20 hours without
stopping. A well organized
interchanging of skills in the
units and teams also aided in the
achievement of this success.

It should be observed that
the sappers would scarcely have
bheen able to withstand such
stressful conditions for this
extended time with such good
health if they had not been
seasoned through systematic and

The Rattalion Commander, intense training. They have to
Lieutenant Colonel Yu. their credit many kilometers of
Erasutskiy. short forced marches over broken

terrain, armed cross—country runs,
and exercises in obstacle negotiation and in mountain climbing.

A significant portion of the time devoted to planned
exercises in physical fittness and group sports is takem up by
problems developing strength and reaction speed in general as
well as a special guality of endurance.

In the new training year which has actively been included in
Socialist competition under the motto "We will comply with the
Decisions of the Twentvy-Seventh Congress of the Communist Farty
of the Soviet Union, and we will dependably defend the
achievements of Socialism!", the sapper troops will apply all of
their strenath to the accomplishment of their obligations.
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CONDITIONS, FROBLEMS, AND LLONG RANGE FERSFECTIVES
LASER RANGE FINDERS
Major A. Faisov and Captain A. Tsarev

The foreign press expresses the concept that a particular
significance ig attached to range-finding systems in the future
optimization of weapons fire. At present, these systems are
being installed on many types ot weapons and combat materiel. It
is reported that the present optical and laser range-finding
devices in use 1in armies enable the solution of a wide range of
tasks including target identification and location by
intersection, the measurement of distance to targets. and
effective observation of destruction on the battlefield.

In contrast with LD [Optical lager range findersl, as
foreign specialistes note, these range finders make it possible to
practically instantaneously (Within fractions of a second of
time) and with great accuracy (Up to S meters) determine the
distance to the target. They are relatively simple to operate,
they are compact, and they have small dimensions. The most
recent achievements in the area of quantum electronics and the
continuing process of microminiturization of the elements of the
equipment base is opening up broad horizons for future
improvement of LDs, including their being integrated with various
types of instruments.

However, 1t also is noted that LDs are dangerous for the
organs of vision of the operator, especially if he is doing his
observing with optical instruments. Also among the deficiencies
of the LD is the influence of the clarity of the atmosphere on
the distance of effectiveness of the LD. Dust, smoke, and
atmospheric residue sharply reduce the capacity of instruments to
determine distance.

The high probability of wearing away of the instrument
caused by accidental reflection of the laser beam off of nearby
subjects and irregularities of the terrain is considered a
subetantial deficiency of the LD.

Striving to make the organs of sight of the operator of LDs
secure from damage, foreign specialists are planning to use laser
transmitters with long emission waves up to two MEM [Micromicronl
and longer in future instruments. In their opinion, that will
also provide better passage of the emissions through the
atmosphere under various weather conditions, and at the same time
it will increase the possibility for secrecy in the operation of
the LD. So. in several advanced models of such instruments,
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holmium lasers are used, and they are competing with lasers on an
IAaG [uttrium—aluminum garnetl. Most of the present LDs are built
on IAGs. The main advantage of holmium lasers is considered to
be their practical satety for the organs of sight which are
especially important during tactical training and exercises for
personnel of artillery units,.

According to data in the foreign press, present laser range
finders are equipped on a base of glass with neodymium and IAG,
and they have a freqguency of pulses less than one cycle per
second. They afford measurement of distant only to motionless
targets or vehicles moving at slow speeds (Around 10-15
kilometers per houw). For measuring the distance to high speed
targets {Airplanes, helicopters. and others) it is considered
effective to use LDs constructed on a base of semiconductor
lasers {(For example, on an arsenide gallium base) which possess a
capacity for high frequency of measuwring cycles. Such
instruments, which are safe enough, according to foreign
specialists, are capable of determining distances in a ranae from
20 to 6000 meters with a freguency of pulses at around 19000
cycles per second.
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A comparison of the probability of hitting a stationary
target when firing from a tank gun using the long-range
type of systems which, when developing the initial data,
use: 1 the standard sights, 2 a stereo range finder with
a simple calculating machine, 3 a stereo range finder
with an electro-mechanical machine, 4 a system for fire
control on a tank by use of a laser range finder.

The possibility of using lasers on a base of carbon dioxide
gas with a long 10.6 micromicron emission wave is being actively
researched. According to the opinion of foreiqn workers, these
lasers are dangerous for the organs of sight., and they have
better atmospheric signal penetration characteristics when
compared with those of existing systems, and this includes their
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use 1n mist and fog.

Abroad, a great value 1s placed on reducing the size and
welight of the instruments. One of the ways of solving this
problem is seen to be in the conversion to use of new active
elements which are developed on a base of rare—-earth metals, for
example, thulium, erbium, holmium, etc., in the laser emitters.

A low power crest, thanks to which these lasers do not need a
large supply of current, 1 among the distinctive characteristics
of such lasers.

Further, 1t is considered that increasing the sensitivity of
the photoreception devices leads to a reduction in the weight of
the LD, which allows, in turn, a significant reduction in the
power of the emitted enerqgy and in the corresponding size of the
power souwwce devices. Use of silicon diodes with a sensitivity
of not less than 10~ volts is planned. Foreiqgn specialists
consider that a reduction in the size and weilight of the LD mavy
also facilitate.the use of laser-excitation capacitors and
curraent source devices with bhetter specificationsg. Lithium
batteries which possess a high enerqgy capacity are considered as
foremost examples of current-spource devices with better
specitications.

Fortability in design and small weight of laser range
finders has facilitated their being used by forward artillery
aobservers and by the personnel of ground forces observation
posts. The prediction is made that in the future these LDs will
completely replace the traditional binoculars being used for
observation. Foreign specialists consider that the LD of that
tvype with the optimum design is an instrument consisting of a
ranqge finder with an emitter and a receiver and a monocul ar
optical 7-power viewfinder. The entire device is mounted in one
housing and ise reminiscent of an ordinary set of binoculars in
shape (Look on page 171 . In the field of view of a
supplementary evye piece, a digital display device is installed on
& light emitting diode. The results of the measurements are
displaved on the face of this diode. The process of measuring
the distance to the target using this range finder requires
around one second.

There are plans to use a laser on an IAG activated by
neadymium with an emission power of one milivolt. The developers
propose use of a silicon photodiode as a receiver of reflected
laser emissions. An optimum cliarity of illumination of the
display is chaosen, turning the mounting of the supplementary
viewfinder. For the protection of the organs of sight of the
operator, a light filter is introduced into the optical system of
the LD, which transmits the emissions of the visual portion of
the spectrum. A special device is used to change the minimal
distance of action of the instrument either smoothly or in
deqgrees., If the target is located nearer the set minimum
distance of activity of the LD, on the digital face of the
display a conditioned signal appears in the form of lit up
points. In the LD, a special electronic chart for counting the
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number ot reflected pulses is provided in connection with the
fact that a lit up point may appear on the display as a result of
the reflection of a laser beam oft of false targets, for example
things in the area of the range finder. In the opinion of
foreign specialists, this makes it possible to preclude the
incursion of false signals reflected from nearby things into the
photo-treception device.

The process of measuring the distance to the target with an
LD is accomplished as follows. The operator guides the cross—
hairs in the view finder onto the target, and presses the range-—
measurement button. The result of the measurement is displaved
on the display device within 3-5 seconds. It is noted that the
operational reqime of the instrument is an economical one, and it
is possible to make up to 600 measurements without recharqging the

current source.

fAibroad, a great deal ot attention is paid to broadening the
range of use of the LD, resulting in their being integrated with
instruments having other uses. According to reports from the
foreign press, an integrated circular scanning system is in the
development stage. This system unites a laser range finder with
a passive night vi<ion instrument. It is believed that this
syatem will afford both determining the distance to the target
and its angular coordinates, as well as carry out illumination of
the target with the laser beam for the locking on of the guiding
nose cone ot a highly accurate weapon.

Une of the laser range finder—-target indicators is expected
to be used for determining the distance to targets, illuminating
them with the laser beam. and gquiding tactical fighter airplanes
to them. The information about the range and the anqular
coordinates of the tarqget should be displaved on the digital face
of the diseplay device of the optical view finder. It is noted
that., in the case when this system is joined with an infra red
night vision device, the resultant system may be used for solving
range finding problems. both during the day as well as at niaht.

Abroad, the equipping of armored tank vehicles with LD has
undergone larqge scale development. The time reguired to qget
ready for firing has been significantly decreased, and additional
conveniences have been developed for the process of firing from a
tank gun. In order to reduce the size of the LD, it is
considered expedient to integrate the instrument into the same
unit as the sight. Such instruments have been given the name
LPDs [lLaser sight-ranage findersl. In contrast with artillery
LDs, in the tank LFD the measured distance to the target i1s input
to the ballistic computing device in the tire control system of
the tank, which, according to the foreign developers, permits the
probability of hitting the target on the first shot to be
substantially increased.

Foreign developers pay a qood deal of attention to
standardizing and unitizing the various components of the LD. It
has been reported that a range finding module has been developed
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on the base of which 1t is planned that a whole family of LDs for
various applications will be produced. Foreign specialists
consider the most advanced way to accomplish this is through the
devel opment of standard modules which would enable the assembly
of range +inders having various target assignments.

Additionally, it is noted that such a technical solution
facilitates a significant increase in the reliability and
operational ease of repair of LDs (Especially under field
conditions)., and at the same time the cost of manufacturing them
would be reduced.

One of the basic problems in the further optimization of the
LD,. in the opinion of foreign designers, i1s the elimination of
the possibility of the instrument responding to invalid targets
(L.ocal subjects and unevenness of the terrain) which may be
situated along the line of observation. It is considered that
thie task may be solved specifically by the use of special
electronic system allowing either the smooth or step-wise
limitation of the minimal distance of action of the instrument.
In this, the operator may, according to his perception, tuwrn a
crank to increase the so-called dead zone in the instrument., and,.
in this manner, preclude the possibility of response of the LD to
objects situated closer to the target.

Installation on the LD of special electronic panels which
automatically control the intensification and permit a maximum
increase in power of the signals reflected from the most remote
tarqgets 1s seen as another way to optimize the LD. In this wavy,
a tuning away of the range finder from interference occasioned by
reflection of the laser beam from small objects {(Branches, wires,
and other objects) situated in front of the target. 0One more
poesible route to solve the problem is considered to be the use
of digital displays with special conversion devices providing a
simul taneous or sequential reading of the distance from several
objects. This affords the possibility of speeding up the
selection of the true distance to the target by the operator. It
is noted that in this cacse it is possible to reduce the
probability of false reporting of subjects situated in front of
the target.

In the tank LFD for control of the accuracy of the
measurement of distance and increase in the reliability of the
results received, use of a number of special methods i1is planned.
So., in one of the instruments in the field of view of the gunner
an elipse is displaved. The measurements of the axes of this
elipse are proportional to the length and height of a tank with
known dimensions. The dimen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>